Cyclic GMP cascade of vision.
Cyclic GMP is central to visual excitation in vertebrate retinal rod cells. Sodium channels in the plasma membrane of the outer segment are kept open in the dark by a high level of cGMP. Light closes these channels by activating an enzymatic cascade that leads to the rapid hydrolysis of cGMP. Photoexcited rhodopsin triggers transducin by catalyzing the exchange of GTP for bound GDP. The activated GTP-form of transducin then switches on the phosphodiesterase by overcoming an inhibitory constraint. The overall gain of this cascade is about 10(5). The cascade is turned off by the GTPase activity of transducin and by the action of rhodopsin kinase and arrestin. One of the challenges now is to delineate the interplay of cGMP, calcium ion, and phosphoinositides in excitation and adaptation. Transducin belongs to a family of signal-coupling proteins that includes the G proteins of the hormone-regulated adenylate cyclase cascade. The initial events in visual excitation in molluscs and arthropods are probably similar to those of vertebrates. The triggering of transducin by photoexcited rhodopsin is a recurring motif in visual transduction. The coming together of electrophysiology, biochemistry, and molecular genetics affords new opportunities in unraveling the molecular mechanism of visual transduction.